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ABSTRACT
 
The Recursive Multi-Threaded (RMT) Topi is an
 
implementation of the Recursive Multi-Threaded softv/are
 
life-cycle model developed in the Masters' Thesis of Scott
 
Simon [11]. The RMT Tool .supports the object-oriented
 
approach of software development and it monitors and v
 
predicts the; progress of software during its.deveropment.
 
This, project: uses the Unified Modeling Language: (UML), 
an object-oriented analysis design methodology, in the 
design of the RMT Tool. , The design.is independent .of' 
particular programming languages.. For the implemehtation of 
the Tool,.Java programming language, Java Database 
Connectivity (JDBC) Driver, and SQL databases/'are used. 
The Java programming language provides a platform 
independent environment, which allows the Tool to be. 
accessed on the Internet. . The JDBC driver; defines a 
structured interface of the Tool' to the Standard Query 
Language (SQL) database. ■ The. SQL database :provides the 
storage space for the Tool. 
The functions ,bf the RMT Tool includes the project
 
manager, the progress manager, the single :proj:dct progress
 
report, the multiple projects progress . report,\the project
 
prediction, and personnel manager. The .functionality of the
 
Tool was fully validated by entering actual data, from the
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Algbrithma 98 Project which is,ah on-going software,project
 
in the undergraduate software engineering course (CSGI455)
 
and also actual data was entered for the software
 
development of the Tool itself.
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CHAPTER ONE INTRODUCTION
 
1.1 Introduction
 
Recursive multi-threaded(RMT) software life cycle is
 
an object-oriented software life cycle developed by Scott
 
Simon in his Master's thesis[11]. It is based on the
 
thread concept of computer programming where a thread is a
 
light-weight process. All threads share memory information
 
and work concurrently. A thread can also create its own
 
child threads. When a child thread finished its job, it
 
passes iresults back to its parents. At the end of the
 
process the root thread will collect all results, which
 
becomes the final result. The recursive concept makes
 
threads reusable. Each thread represents a subgoal of the
 
overall project. When the programmer achieves/the goal,
 
the thread will aim to finish the next subgoal until the
 
programmer fulfills the requirements. In the current
 
version of RMT, programmers are responsible for progress
 
measuring. The architectural design is created by the
 
project leader and team leaders. Programmers are given the
 
amount of tasks'that they need to perform. Therefore, as an
 
assumption, programmers are in the best position to know
 
exactly what their progress is by comparing their work with
 
the design that was assigned to the programmer. The
 
Personal Software Process (PSP)[5] needs to be implemented
 
for collecting the programmers' progress information.
 
Project managers and team leaders simply collect all
 
measurements from programmers. Then, they compute progress
 
through the weight of threads. By doing this, management
 
can determine the overall progress of the project. The
 
weight of a thread is the percentage of the overall
 
project. The sum of the weights must be one. For example,
 
for Project A, the project leader estimates to complete the
 
project in three threads or iterations. Each iteration may
 
weigh as 30%, 40%, and 30%. Also, the project leader
 
decides that he/she needs to form two teams to accomplish
 
the project. The two team leaders can also make their own
 
respective iterations, too. Let us say both teams decide
 
to finish the first iteration of the overall project in 2
 
iterations. The weights of the threads for Team A are 40%
 
and 60% , and 30% and 70% for Team B. For each team, the
 
programmers make their decision also. Let Team A consists
 
of two programmers and both programmers will use two
 
iterations to complete the first iteration of the team.
 
The weight of their threads are 50% and 50% for Programmer
 
A and 60% and 40 % for Programmer B. Assume Programmer A
 
completes 60% of his/her first iteration and Programmer B
 
is 20% and Team B is 40% complete for the team overall.
 
The current progress of the project is
 
 30%x(40%x(50%x60%+60%x20%)+40%)=17%, See Figure 1.1. In
 
RMT, determining the progress of the project is made easier
 
and^current.
 
30%
 30%
 
40%
 
AlA A3 
40% 30% 70% 
60% 
I I —Nodes 
40%
 
—Iterations
 
AIAIA A AlB
 
Ovrall progress=
 
50%/ \" 60%/ \o% 30%x(40%x(50%x60%+60%x20%)+30%x40%)
 
60% 20%
 
Figure 1.1 Progress Computation
 
1.2 Purpose of This Project
 
The purpose of this project is to implement the
 
Recursive Multi-Threaded Software Life Cycle. Also, the
 
project is to develop a software engineering tool and
 
utilize Internet and Java technologies to provide an
 
effective tracking method to monitor the software
 
development process. The tool stores all information about
 
software development progress. By compiling information,
 
the tool calculates the most recent status of the
 
individual project and gives the estimation of the date of
 
the project completion. In addition, the tool can store
 
software engineering documents and artifacts for the
 
purpose of maintenance. The software engineer can browse
 
documents online for maintaining and storing information
 
for the project development,.
 
1.3 	Project Products
 
The completed project will deliver the following
 
products in the final phase:
 
Implementation of Recursive Multi-Threaded Tool: This
 
is a software engineering tool that helps to manage the
 
progress of the software development. The tool provides
 
essential information to help project leaders to make
 
proper decisions if the project is behind schedule.
 
Project Documentation: The project documentation
 
provides the best available reference document for the
 
specification, design, implementation, project plan and
 
source lists.
 
CHAPTER TWO SOFTWARE REQUIREMENTS SPECIFICATION
 
2.1 Functionality of RMT Tool
 
In this section, the functionality of RMT tool will be
 
discussed. The functions of the RMT Tool include: project
 
manager, progress manager, progress report (single and
 
multiple), project prediction, and personnel management.
 
2.1.1 Project Manager
 
The project manager is a database, which contains
 
information for all projects. Only the project leader has
 
the right to create a new project. All other personnel has-

only browse access right to projects. If a user has more
 
than one project in progress, the project manager may allow
 
him/her to choose a project to review the progress. All
 
project information should remain in the database for
 
further reference. The project information cannot be
 
removed from the project manager even if the project was
 
terminated or finished.
 
2.1.2 Progress Manager
 
The progress manager provides the input function,
 
which allows a user to change the status of the current
 
progress. Also, through the progress manager, the user can
 
modify the number of threads and assign new weights for
 
threads. The progress manager keeps the most current
 
information for the project database.
 
 2.1.3 Single Project P'rogress Report
 
■ The progress report calculates the current progress of 
a single project. Through the report, the project leader 
and the team leaders will know the most current progress of 
the project. They will know if the project is ahead or 
behind schedule. Also, from the report, they can prevent 
further delays in the later stages and keep the damage at a 
minimum. The most,current progress should be input by 
individual programmers through the progress manager. There 
are two ways' to show the. current progress: the progress 
will be presented as the thread bar chart,•or' the progress 
will be a text-based report. 
2.1.4 	 Multiple Project Progress Report
 
In the real world of software engineering, the final
 
product is a collection of projects. The multiple project
 
progress report can determine which projects need the most
 
amount of-time. The group of projects that requires the
 
longest time may form the critical path of when the
 
multiple projects will finish. The report is a tree-type
 
graphic. Each node represents a project. The critical
 
path shows on the graph using colored lines on the screen.
 
The nodes' filled up colors represent the progress of the
 
project.
 
 2.i5 Project Prediction
 
The prediction function can give an estimate of when 
the project will be;"finished.. . It calculates the current ■ 
progress.and compares it with information from the project 
database. The result will provide an estimate of a 
calendar day that the project will be completed. Table 2.1 
shows factors of the prediction, which is based on the 
statistics of a software engineering group in Hewlett-
Packard Company[10], ^that are used in predicting 
termination date.
 
Development Phase ^ Time
 
.Reguirement:Specification
 
and Planning
 
Design
 
Implementation
 
Integration
 
Table 2.1 Factors of Prediction
 
2.1.6 Personnel Management:
 
•Basically, the personnel database contains information
 
for each project. The information includes name, the
 
position, the login id, and the password. See Table 2.2
 
for the user level and access privileges.
 
User Level	 Access Privileges
 
Project Manager 1. 	 Personnel information
 
management
 
2. Project assignment
 
3. Password change
 
Team Leader 1. 	 Project assignment
 
2. Password.change
 
Programmer 1. Password change
 
Table 2i2 User Level And Access Privileges'
 
Currently, the project schedule is defined by the
 
project leader. It is determined 	through a check list of
 
things to do which is based on the concepts of the Personal
 
Software Process (PSP).
 
2.2 System Objective
 
Table 2.3 shows the RMT Tool functions, which were
 
defined in section 2.1:
 
Function Objectives 
Project manager New project are created by 
project manager; allows 
personnel to browse the 
project within their 
security clearance. 
Progress manager Provides an input function, 
which allows users to enter 
new progress or modify the 
current information of 
iterations and weights. 
Single project progress Produces progress reports 
report depending on the user 
security clearance; the 
progress report will be in 
bar chart or text format. 
Multiple projects progress Produces a tree graphic and
 
report determines the critical path
 
in a group of projects.
 
Project prediction	 Predicts when the project
 
will be delivered; it
 
includes how many days
 
remaining for completing the
 
project and a calender day
 
of completion.
 
Personnel management	 Contains information for all
 
projects and personnel
 
included with the project;
 
the database is maintained
 
by project leader;
 
programmers are added from
 
project by the project
 
leader or team-leaders; all
 
other personnel can change
 
their personal password for
 
security reason.
 
Table 2.3 RMT Tool Objectives
 
2.3 System Analysis
 
The RMT tool consists of several components: Java
 
interface, Java Database Connectivity driver, and SQL
 
database engine. In this section, each component will be
 
described briefly. In the RMT tool, all information will
 
be stored in SQL databases. The front end application will
 
be written in Java programming language. All applications
 
and applets will use JDBC gateway to access the databases.
 
2.3.1 Java
 
Java is the latest programming language developed by
 
Sun Microsystem Inc.. The goal of Java is to provide a
 
common system development kit (SDK) and a programming
 
language that will run across platforms. Over the
 
Internet, there are various systems providing services.
 
Each platform has its own system development environment.
 
Even in the Unix environment, different vendors have their
 
specially designed Unix systems. They are not compatible
 
with each other. A common language was not a major issue
 
in the past because the operating environment was not
 
complex. However, with the growth of Internet, a common
 
SDK becomes more important. For this reason, Java was
 
developed. Java is an object-oriented programming language.
 
If we follow the object-oriented design, the software is
 
easy to maintain. Also, because Java is independent of
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platforms, it is not necessary to rewrite or recompile the
 
same software for each system, which reduces the software
 
development time and cost. This is the most important
 
advantage of using Java. On the other hand, the Java
 
application or the Java applets cannot stand alone, they
 
need a Java viewer or a Java VM, which may slow down the
 
performance of the software.[2,3,,6,9]
 
2.3.2 Java Database Connectivity (JDBC)
 
The Java Database Connectivity (JDBC) defines a
 
structured interface to Standard Query Language (SQL)
 
database. The JDBC API provides Java developers with a
 
consistent approach to accessing SQL databases that is
 
comparable to existing database development techniques.
 
The JDBC API includes classes for common SQL database
 
constructs such as database connections, SQL statements,
 
and result sets. JDBC database drivers can either be
 
written entirely in Java or they can be implemented using
 
native methods to bridge Java application to existing
 
database access libraries.[7, 9]
 
2.3.3 	 SQL Database Engine
 
The Structured Query Language (SQL) is an industry
 
standard language for database development. Most database
 
products, such as Oracle, Sybase, DB2, FoxPro, and Windows
 
NT SQL Server, supports SQL. Oracle is the most widely
 
11
 
 used database in the world. It runs on virtually every
 
kind of computer, from PCs and Macintoshes, to
 
workstations, minicomputers, and mainframes. It functions
 
virtually identical in all of these machines. Therefore,
 
if the database is created on Oracle SQL server then it
 
should not be difficult to port it to different platforms.
 
The Mini-SQL server is a small SQL engine in the market.
 
It provides a scalable database environment for small
 
business. Currently, the Mini-SQL server is running only
 
on Unix operating systems.[1,4,7,8]
 
2.3.4 Personal Software Process
 
The personal software process (PSP) is a self-

improvement process designed to help the developer control,
 
manage, and improve the development process.[5] It is a
 
structured framework of forms, guidelines, and procedures
 
for developing software. The RMT Tool supports PSP to
 
assist project leaders, team leaders, and programmers
 
measure accurately the progress of the project.
 
2.3.5 Overall Design of RMT Tool
 
■ The RMT Tool is an Internet-based DBMS application. It 
uses a web browser as the client interface. When a user 
inquires for information, the browser will send the query 
to the World Wide Web (WWW) server. After the WWW server 
receives the request, the query passes to a JDBC driver and 
12
 
connects to an mSQL server. The JDBC result set will
 
access the database and return the requested information to
 
the user.
 
On the other hand, when a user wants to update the
 
database, the process is the same as inquiry on the client
 
side. The WWW server passes the updated information to the
 
JDBC driver through a Java applet. Then the SQL statement
 
updates the database. Figure 2.1 is the system design of
 
RMT Tool.
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 Figure 2.1 System Design of RMT Tool
 
Browse Client
 
Update Client
 
A web browser
 
A web browser
 
World Wide Web World Wide Web 
Server Server 
HTML Form 
Java Applet Java Applet 
A A 
JDBC API 
-► Result 
Request 
SQL Database 
Engine 
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2.4 Development/Operating> and Maintenance Environment
 
2.4.1 Development Environment
 
Development of this product will make use of the
 
. following hardware and software:
 
2.4.1.1 Client Station
 
1. Sun Classic workstation and Intel based PC
 
2. Internet Connection
 
3. Sun Solaris 2.5 or later version.
 
4. Microsoft Windows 95/98
 
5. Sun Java Development Kit(JDK) 1.1.5
 
6. 'Sun JFC 1.0.2
 
7. Microsoft Visual Studio
 
8. Netscape Navigator 4.05 with Java enhanced
 
9. HTML 3.0
 
10. Structured Query Language
 
2.4.1.2 Server Station
 
1. Intel based PC server
 
2. Linux Kernel 2.0 or FreeBSD 2.2.x
 
3. MiniSQL 2.0.3 ' '
 
4. Apache Web Server
 
5. JDBC for mSQL 1.0.3
 
2.4.2 Operating Environment
 
Operation of this product will make use of the
 
following hardware and software
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2.4.2.1 Client Station
 
- ■ 1. Any operating system that has Internet
 
connectivity
 
2. A World Wide Web browser with Java VM
 
2.4.2.2 Server Station
 
1. Unix operating system.
 
2. Apache-Httpd
 
3. mSQL
 
4. JDBC for mSQL.
 
2.4.3 Maintenance Environment
 
Maintenance of this product will be performed within
 
the environment, as uspecified. above in section- 2.4.1. .
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2.5 External Interface
 
2.5.1 Authorization Page
 
Recursive Multi-Threaded Tool
 
Authorization Page
 
USER ID : XXXXXXXX
 
PASSWORD : *******
 
Submit Reset
 
User id and password are two input fields. Pressing the
 
[Submit] button will go to the main page. Pressing the
 
[Reset] button will clear userid and password fields
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2« 5•2 Main Menu
 
Main Menu
 
XXXXXXXX login as Project Leader
 
Introduction:
 
Recursive multi-threaded software life cycle is an object oriented software life
 
cycle developed by Scott Simon in his Master's thesis. It is based on the thread
 
concept ofcomputer programming where a thread is a light-weight process. All
 
threads share memory information and work concurrently. A thread can also create its
 
own child threads. When a child thread finished theirjob,they pass results back to their
 
parents. At the end ofthe process, the root thread will collect all results, which is the
 
final result. The recursive concept makes threads reusable. Each thread represents a
 
subgoal ofthe overall project. When the programmer achieves the goal,the thread will
 
aim to next subgoal until the programmer fulfills the requirement. In RMT,programmers
 
are responsible for the progress measuring. Because programmers directly implement
 
the project, they are in the best position to know exactly what the progress is. Project
 
leaders and team leaders simply collect all measurements from the programmer.Then,
 
they compute all measurements with the weight of threads. By doing this, all related
 
personnel in mangement can determine the overall progress ofthe project. The weight
 
ofa thread is the percentage of the overall project. The sum of weights must be one.
 
Browsing Personnel Multi-Project
New Project
 
Project Mgmt Mgmt
 
XXXXXXXX is the user's name who is currently login in.
 
The [New Project] button is only available for project
 
leaders. For the System Administrator, the [Personnel Mgmt]
 
button is the only function available. [Multi-project Mgmt]
 
button is only accessible by the project leader.
 
2.5.3 Create New Project
 
New Project
 
XXXXXXXX login as Project Leader
 
Project Name : Project 1
 
Number of iterations : 3
 
Weight of each iteration : 30;40:30;
 
Starting date : November 30, 1997
 
Submit Reset
 
The [Submit] button will submit new project
 
information to the RMT server. The [Reset] button clears
 
the entry space to empty.
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2.5.4 Assign Number of Teams
 
Project ID : A98
 
Number of teams;
 
Submit Reset
 
Pressing [Submit] button will send the number of teams
 
to the server. The [Reset] button is going to clear the
 
data entry.
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2.5.5 Browse Current Project
 
Browse Current Project
 
Select a Project :
 
Project 1
 
Projecti
 
Project2
 
Projects
 
Select
 
The [Select] button confirms your selection and brings
 
up an organization tree to the user. The program also
 
checks if the iteration number is zero, the tool will pop
 
up a window to ask the user to assign the number of
 
iterations and the percentage for each iteration. If the
 
number of teams is zero, another window (Section 2.5.4)
 
will show up to ask the user to define how many teams are
 
needed to accomplish the project.
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2.5.6 Assign the Number of Iteration and Percentages
 
Project ID ; A98
 
Number of iterations :3
 
Weight of each iteration : 30;40;30;
 
Submit Reset
 
This window is similar to section 2.5.3. The project
 
ID is assign by the RMT Tool automatically. Number of
 
iterations and percentages are fields that need input from
 
a user. Pressing the [Submit] button will submit the data
 
to the RMT server. Pressing the [Reset] button will clear
 
-these two fields. In the percentage field, data must be
 
delimited by semicolon and the sum of data must equal to
 
100.
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2.5.7 Organization Tree
 
Organization Tree
 
Ernest Joseph Moran
 
A981 A982
 
Brad Dol er K n Terr en Ter ad Dol er
 
The first level is the root which depends on what is .
 
the position (project leader, team leader, or programmer)
 
of the user. If the user is a project leader, the root
 
node represents an overall project. The second level is
 
the thread of the iteration. The third level is nodes of
 
next level, which is either team leaders or programers. For
 
the root and leaves, labels are names of nodes' owners.
 
For the second level of the tree, nodes are labeled by-

thread IDs.
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2.5.8 Graphical Thread
 
xxxxxxxx
 
Test
 
Implementation

Requirements
 
Plan

Analysis
 
Design
 
Analysis
 
The upper left hand corner indicates the thread ID.
 
Each block in the thread is an image map which may bring up
 
an progress update menu or a documentation menu.
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 2.5.9 Docimentation
 
ScatterCanvas Class Source Code
 
'published & edited by Mel Sharperson
 
import java.awt.*:
 
* This class provides a canvas that animates
 
the Scatter graph.
 
'©version 1.01 1 Mar 1998
 
* ©author Raymond Terry
 
'/
 
public class ScatterCanvas extends Canvas{
 
public Dimension preferedSiz() {return new
 
Dimension (400, 400);}
 
pubiic Dimension minimumSize()(return new
 
Dimension (300, 300);}
 
/"
 
* Constructor for ScatterCanvas
 
* ©param data[] int array, box is drawn
 
according
 
* to values in here.
 
'/
 
The document may be a copy of source code, design
 
diagram, specifications, or manual. It is a file stored on
 
the server.
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 2.5.10 Progress Update
 
Progress Update By Project Leader
 
Requirement Analysis
 
D Problem/System Definition
 
□ System Environment 
□ Interface Definition 
□ Human Resource/Engineering Requirement 
Submit Reset 
The progress update pages are check lists of things to 
do. For each positions (project leader, team leader, or 
programmer) , there is a total of 18 different check lists. 
Each position has six pages which are requirement 
analysis, planning, analysis, design, implementation, and 
testing. The user just check the item after they complete 
the tasks. The RMT Tool converts the check list into a 
numerical representation of the progress. Appendix B shows 
the detail of the check list. 
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2.5.11 Progress Report
 
Progress Report
 
XXXXXXXX login as Project Leader
 
Project Name : Projectl
 
Current iteration : 1
 
Overall Completion: 40%
 
The project will be completed on XX/XX/XX
 
This progress report is only available to project
 
leaders. When the project leader clicks on the root node
 
of the organization tree, this window will pop up on the
 
screen.
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2.5.12 Persoxinel Management
 
Personnel Management
 
XXXXXXXX login as Project Leader
 
Maintenance
 
Assign New Project
 
Change Password
 
Back
 
This is the main menu for the personnel manager. The
 
[Maintenance] button brings up a maintenance main menu.
 
The menu consist of add and update functions. The [Assign
 
New Project] button brings the menu of assignments, which
 
allows project leaders and team leaders to assign
 
personnel. The [Change Password] button will pop up a
 
password change window. Users must provide both the old
 
and new passwords in order to change passwords. In this
 
menu, project leaders can access all buttons. The
 
[Maintenance] button will be disabled for team leaders and
 
programmers. The programmer can only access [Change
 
Password].
 
28
 
2.5.13 Maintenance Menu
 
Personnel Management
 
XXXXXXXX login as Project Leader
 
Add
 
Update
 
The [Add] button allows project leaders and system
 
administrator to set up a new personal account. The
 
[Update] button allows the user to query and update the
 
personnel information.
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2.5.14 Personnel Information Maintenance
 
Personnel Management
 
XXXXXXXX login as Project Leader
 
Name : Sunny Lin
 
Position
 
Project Leader
 
Project Leader
 
Team Leader
 
Programmer
 
User ID ; din
 
Password ; ******
 
Submit Reset
 
The position field is a pull down menu. The system
 
administrator or project leader can select one of three
 
positions from the preset selections. The password field
 
is obscured by asterisks. Pressing [Submit] button will
 
send data to the RMT server and stored in the database.
 
Pressing [Reset] button will clear all fields and reset
 
position selection to the project leader.
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2.5.15 Assign New Project
 
Assign New Project
 
XXXXXXXX login as Project Leader
 
Select a project
 
Project 1
 
Project 1
 
Project 2
 
Project 3
 
Select a name :
 
Sunny Lin
 
Sunny Lin
 
Lee Simpson
 
Stven Blaha
 
Submit RESET
 
Both fields are pull down menus. Users can only-

select from these data sets. Pressing the [Submit] button
 
will assign the project to a new personnel. The [Reset]
 
button will clear all fields and reset to the first record
 
in the data sets.
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2.5.16 Change Password
 
Change Password
 
XXXXXXXX login as Project Leader
 
User ID : din
 
Old Password : ***'
 
********
 
New Password
 
********
Re-type new Password :
 
Submit RESET
 
Pressing the [Submit] button will allow the RMT Tool
 
to change the password. The [Reset] button will clear all
 
fields. The old password is the user's current password.
 
In order to change the password, the new password and the
 
re-type password must exactly match.
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2.5.17 Multi-Project Management
 
Multi Project Management
 
New Project Group
 
Set Project Group
 
Project Status Report
 
Back
 
Only the piroject leader has the access privilege of
 
this page. The [New Project Group] button will bring up
 
the new project group screen, which allows the user to
 
create the new group. The [Set Project Group] will bring
 
up set project group screen, which allows project leaders
 
to group projects. The [Project Status Report] button will
 
bring up the tree graph which shows the critical path of
 
multiple projects.
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2.5.18 New Project Group
 
Create New Project Group
 
Group Name: Grandmother
 
Submit RESET
 
Pressing [Submit] will send group information to
 
the server. The RMT server will assign an unique ID
 
to be stored in the database. [Reset] will clear the
 
data field.
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2.5.19 Set Project Group
 
Set Project Group
 
Group Name: Grandmother
 
Project Name: Grandmother
 
Completion Date: 1 /1/1998
 
Submit RESET
 
All da'ta fields are pull-down menus. Users may select
 
information from the data set.
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2.5«20 Display Project Status
 
Display Group Status
 
Cld1
 
CPMO 12/31/98
 
C!d2
 
CPM1
 
C!d3
 
The critical path will be indicated in the graph
 
starting from the start node to the terminal node. All
 
nodes will be filled with color proportionately to the
 
current percentage of its project's progress.
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2.6 Functional Requirement
 
2.6.1 Finite State Diagram Notation
 
Start State
 
Terminate State
 
State
 
Transition
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2.6.2 State Diagram
 
2.6.2.1 Start Menu
 
Authorizat on
 
Page
 
Project Leader Team Leader Programmer
 
Page Page Page
 
Authorization Page allows users to input their ID
 
and password for identify purpose. Project Leader
 
Page, Team Leader Page, and Programmer Page are all
 
main menus. For different access privileges, the menu
 
looks different.
 
 2.6.2.2 Project Leader Page
 
MultiProject Mgmt
 
Project Leader
 ( Project

Page 
^Back V Mgmt
 
-o
 
CD CP
 
(£3
 
New Current
 
Project Project Personnel
 
Page List Database
 
Project Leader Page is. the start and terminate state
 
for the Project Leader function. New Project Page creates a
 
new project. Browse Current Project lists all current
 
projects and can select one for review. Personnel Database
 
is the main menu for personnel management. Multi-Project
 
Manager main menu provides selection of management for
 
multiple projects.
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2.6.2.3 Project Leader Browsing
 
Browse Current
 
Project
 
Project Leader
 
Tree
 
Te Leade re Sac/c
 
Progra
 
^lick Pro
drarnrrier
 ^
ode
 
Project Leader Tree shows the overall structure of the
 
project. Team Leader Tree shows structures for each of the
 
teams. Programmer Node represents a programmer's thread.
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2.6.2.4 Project Leader Browsing (Continued)
 
Progress
 
Report
 
Project Leader
 
Tree
 
Project Leader
 
Thread
 
0)1 "O
 
Documentation
 
Project Leader Thread shows the overall progress in
 
color bar. Progress Report reviews the current progress in
 
text format. Documentation displays related document for
 
references.
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2.6.2.5 Team Leader Browsing
 
Te ad
 
Progress
 
Updatet
 
Team Leader
 
Thread
 
Documentation
 
The Team Leader Thread shows the progress in color
 
bar. Progress Report reviews the current progress in text
 
format. Documentation displays related document for
 
references.
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 2,6,2,6 Progranffiier Browsing
 
Progress
 
Update
 
/ Programmer
 
>[ Thread
 
Thread
 
Q. (D cy
 
Documentation
 
The Programmer Thread shows the progress in color bar.
 
Documentation displays related document for references.
 
Entering New Progress allows programmers to update their
 
most current progress.
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2a 6•2.7 Personnel Management
 
Add
 
Maintenance Password
 
Personnel Change
 
update
 
Personal
 
nformatio
 
Personnel
 
Management
 
IP.
 
Update
 
Assign Project

Information
 
Personnel Maintenance allows project leaders to add
 
new personnel information. Update Information allows the
 
project or team leaders to update personnel information.
 
Assign Project allows project managers and team leaders to
 
assign tasks to a personnel. Change Password allows the
 
users to change their own password.
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2.6.2.8 Team Leader Page
 
Team Leader
 
Main Page
 
Current Project Personnel
 
List Management
 
Team Leader
 
Tree
 
Team Leader Main Page is the start and terminate state
 
for the Team Leader function. Browse Current Project lists
 
all current projects and can select one for review. Team
 
Leader Tree shows the structures of the team. Personnel
 
Database main menu is for personnel management.
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2•6.2•9 Progranmer Page
 
Program me
 
Paae
 
.<Z)
 
Current Project Person ne
 
List
 anage ent
 
Program
 
Thread
 
Programmer Main Page is the start and terminate
 
state for the Programmer function. Browse Current Project
 
lists all current projects and can select one for review.
 
Programmer Thread shows the progress in color bar.
 
Personnel Database facilitates functions for personnel
 
maintenance.
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2.6.2.10 Multiple Project Progress Repox-t
 
MultiProject
 
Management
 
Co
 
0^
 
cr
 
<>
9> c:) CP
 
cn 03
<b C2r
 
CQ

Cr
 
New Project Set Project Status
 
Group Group Report
 
Multiple Project Report Manager allows project leaders
 
to add new project group and set the project group. The
 
status report provides a critical path analysis to the
 
project leader.
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2.7 	Performance Requirement
 
2.7.1 Human Engineering
 
The system uses a Web browser as its interface. Any
 
experienced Internet user could use this product vjithout
 
difficulty. On-line help should be sufficient to guide
 
users through the system. :
 
2.7.2 	 Progress Prediction
 
The RMT Tool must consider the difficulty of each
 
iteration because the degree pf difficulty for all
 
iterations are not the same. The Tool assigns a degree
 
factor to each phase in iteration [10], which are 18% for
 
specification and planning, 19% for design, 34% for
 
implementation, and 29% for integration, in order to
 
calculate a precise number of percentage of the overall
 
project, see Section 2.1.5.
 
2.7.3 	 Portability
 
The program must follow the standard Java and SQL such
 
that the system can be ported from the current environment
 
to another environment without difficulty.
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2.7.4 Modiflability
 
The program must follow the object-oriented design.
 
The RMT Tool will integrate more complex features as the
 
system grows.
 
2.7.5 	 Understandability
 
Source code has been produced such that a programmer
 
with intermediate knowledge in Java, HTML, and SQL can read
 
and understand the code. In addition, documents will
 
consist of: Software Requirement Specification, Preliminary
 
Design, Detailed Design, Documented Source Code, and
 
Maintenance Manual.
 
2.7.6 	 Testability
 
Each requirement in the Software Requirement
 
Specification has been identified and tested in the final
 
product. The unit test, integration test, and system test
 
will be used.
 
2.7.7 Reusability
 
Because the system follows the object-oriented design,
 
the object modules are easily reusable.
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CHAPTER THREE DESIGN
 
The development of Recursive Multi-Threaded Tool
 
follows the concept of the Recursive Multi-Threaded
 
Software Life-Cycle. Also, the design follows the
 
methodology of the Unified Modeling Language (UML). The
 
Unified Modeling Language (UML) is the industry-standard
 
language for specifying, visualizing, constructing, and
 
documenting the artifacts of software systems. It
 
simplifies the complex process of software design, making a
 
"blueprint" for construction. By using UML, the core
 
concept of RMT Tool can be visualized. The design is
 
independent of a particular programming languages and
 
development processes. The core concept can be expanded
 
easily for the further development.
 
3.1 Class Diagram
 
A class diagram is a graph of class elements connected
 
by their various static relationships. (Note that a
 
''class'' diagram may also contain interfaces, packages,
 
relationships, and even instances. Figure 3.1 shows
 
classes and relationships in the design of the RMT Tool.
 
The Personnel Class is a super class of the project
 
leader, team leader, and programmer. This class provides
 
basic personnel information for the different positions.
 
All personnel are associated with the Project Class by
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"work on" relationship. The Project Class is associated
 
with the Thread Class by "iteration" relationship. The
 
Threadlog Class records the thread activities. It is
 
associated with Thread Class by "recursion" relationship.
 
The Project Class is associated with the CPM (Critical Path
 
Measurement) Class by the CPM_Item Class. The Drawing Class
 
is responsible for drawing the tree and threads. This
 
class is associated with project leader, team leader, or
 
programmer by the "browsing" relationship.
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Personnel
 
Name
 
Tree
 
iUserlD
 
Drawing
 
— %Draw_Node()
 
^Position
 0..1 ^ Draw_,Edge()
 PopWindow
 
one ^Draw_TreeO
 
^Draw Thread0
 
^Draw_Frame()
 
^MangementO 1..1
 
^AddJobO
 
^Remo\«Job()
 
Browsing

<^Change_Passwd()
 Browsing
 
^AuthorizationO "^SA
 Browsing /. ■ 
1..1 Graphlcai_Thread 
Team Leader	 Programmer
Project Leader ^Draw_Bar_Chart() 
.UserlD ^ UserlDUserlD ^UpdateJteration_Button() 
Iteravon Iteranon ^Progress_Report^Button()
^Percentage ^Percentage	 ♦Update_Progress_ButtonO
^Weight 
(Ji:	 ^AddProjectQ 1..1 
^BrowseProjectO ^BrowseProjectO ^BrowseProjectQ 
1..1 
workon workon^workon 
CPM 
Project	 Thread Logl"'
CPMJtem	 ^Thread_ID^CPM_Name	 Recursion 
xProject^lD ^ProjectJD j ■ , ^ThreadJD ^Current _Progress^CPMJD 
^CPM ID ^StartDate ^Project_jD	 ^Documentation^Progress 1 * 1 '^End_Date 1 1	 ^Current Iterationew_Pro]ect_Group() 1 *	 ^Update ProgressO^Set_Project_Group() I^Progress ^PredictionO
^Status_Report() 
Figure 3.1 Class Diagram 
3.2 Component Diagram
 
A Componerlt Diagram is a graph of components connected
 
by dependency relationships. Components may also be
 
connected to components by physical containment
 
representing composition relationships. Figure 3.2 shows
 
the different components and relationships in the design of
 
the RMT Tool.
 
The RMT Tool consists of three major components: HTML
 
programs, SQL databases, and graphic drawing programs.
 
Each major components are the collections of sub
 
components. The HTML program provides the user interface
 
for the RMT Tool, which includes Java applets. The SQL
 
databases provide storage for the RMT TOOL, which include
 
CRM, CPM_Item, Thread_log, Thread, personnel, project,
 
team, and programiTier. The Drawing programs draws tree
 
graph and thread diagrams, which include Draw_Tree and
 
Draw Thread.
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. Team 
^ I ^ Thread 
A 
P 
a 
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Figur6 3.2 Conipon6nt Diagrani 
 3.3 Collaboration Diagram
 
A Collaboration Diagram shows an interaction organized
 
around the objects in the interaction and their links to
 
each other. Unlike a sequence diagram, a collaboration
 
diagram shows the relationships among the object roles. On
 
the other hand, a collaboration diagram does not show time
 
as a separate dimension, so the sequence of messages and
 
the concurrent threads must be determined using sequence
 
numbers.
 
1 :Luiir.
Q —: ^
 
Personnel;
 
Aiuhorizalion
 
Figure 3.3.1 Collaboration Diagram - Main Menu
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Figure 3.3 shows the Collaboration Diagrams of the RMT
 
Tool. Figure 3.3.1 shows that how the RMT Tool determines
 
the user privilege and returns the proper main page.
 
Figure 3.3.2 shows the activities when the project
 
leader presses the [Personnel Mgmt] button.
 
t new pcrsDnncI inl'iT
 
7. jJd new pcr.son
 
J p.
 Personnel:
 
Personnel: Personnel: >
 
New person New worker
 
Main .Menu Mainienance
 
form
 
- ..'la a.IJ |oO	 Kci^uircmcni Ihrca'
 
7 process
 
1 1 p.	 Requiremenis

1 Personnel: Personnel: Team Leader: Thread:
 
Analysis
1 .Main Menu ; Add Job Create_Team Create Thread
 
Thread
 
H Jclcie icam leader IhrcaJ
 
9- iipdale programmer ihrcaJ
 
1 7 process
 
Thread
 
Person nel: Personnel: Tram Leader
 
Terminated
 
Main Menu Remove Job Dropped

Thread
 
7: update password
 
" process Personnel:
 
Personnel: Update

Person nel:	 Change

Change	 Personnel
 
Mam Menu Password
 
Password database
 
Form
 
Figure 3.3.2 	 Collaboration Diagram - Personnel Management
 
for Project Leader
 
Figure 3.3.3 shows the activities when the project
 
leader creates a new project or browses a current project.
 
Figure 3.3.4 shows the activities when the team leader
 
performs personnel management.
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Personnel: Personnel:	 Update

Personnel:
 
Change	 Change Personnel
 
Main Menu
 
Password Password Form database
 
Figure 3.3.5 	 Collaboration Diagram - Browsing Project by
 
Team Leader
 
Figure 3.3.5 shows the activities when a team leader-

works on the personnel management. Figure 3.3.6 shows the
 
activities when a programmer browses a current project and
 
changes the password. Figure 3.3.7 shows the activities of
 
multi-project mianagement.
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Figure 3.3.6 Collaboration Diagram - for Programmer
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3.4 Sample Physical Design 	Tables
 
The following physical database table are the category
 
detail entities for this project. Following relational
 
design of database is for the purpose of demonstrating the
 
capabilities of the RMT Tool to store and retrieve data.
 
The Tool does not allow deletion, modification, or tables
 
join operation of databases. Therefore, the relational
 
design was not normalized. This means the relational
 
design could have anomalies.
 
Table 3.1 Personnel Profile
 
Field Name Data Type Description 
fname char(15) User's first name 
Iname char(15) User's last name 
userid char(10) User's login ID 
password char(10) User's login password 
phone char(12) User's contact phone 
number 
email char(40)	 user's email address
 
position char(15)	 User's position(Project
 
Leader, Team Leader, or
 
Programmer
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Table 3,2 Project Database
 
Description
 
The name of project
 
The ID of project,
 
constructed by using first
 
character of project name
 
and the last two characters
 
of project name
 
The Userid of project leader
 
Number of iterations needed
 
for the project
 
Current iteration number
 
Percentage information
 
Overall progress of the
 
project
 
Number of teams needed for
 
the project
 
Number of teams that have
 
been assigned with personnel
 
The date when the project
 
begin
 
Description
 
ID of the team constructed
 
by project_id +
 
project.current_iteration +
 
'T' + project.team_assigned
 
Userid of the team leader
 
Number of iteration needed
 
for the team
 
Current iteration number of
 
the team
 
Field Name
 
project_name
 
project_id
 
userid
 
iterations
 
current_iteration
 
percentages.
 
progress
 
team
 
team_assigned
 
start_date
 
Table 3.3 Team Database
 
Type
 
char(15)
 
char(3)
 
char(10)
 
int
 
int
 
char{15)
 
real
 
int
 
int
 
char(28)
 
Field Name
 
teamid
 
userid
 
iteration
 
current_iteration
 
Type
 
char(10)
 
char(10)
 
int
 
int
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team int Number of programmers 
team_assigned int Number of programmer has be 
assigned, acuminates 
automatically 
progress real Overall progress of the team 
percentages char(15) Percentage information 
Table 3.4 Programmer Database
 
Field Name Type	 Description
 
programmer_id char(10)	 ID of the programmer
 
constructed by team_id +
 
team.current_iteration + 'P'
 
+ teami.team_assigned
 
iterations int Number of iterations needed
 
for the programmer
 
current_iteration int Current iteration number
 
progress real Overall progress of the
 
programmer
 
percentage char(15)	 Percentage information for
 
the programmer
 
Table 3.5 Multiple Project Database
 
Field Name Type Description
 
cpm_id char(3) ID of the group
 
cpm_name char(15) Name of the Group
 
Table 3.6 Multiple Project Item Database
 
Field Name Type Description
 
cpm_id char{3) ID of the associated group
 
project_id char(3) ID of the involved project
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item_tYpe char(3) Type of the item. "CPM" 
represents the project group, 
and "PRJ" represents the 
project 
end date char(2i Completion date of the project 
Table 3.7 Thread Database
 
Field Na.2!ie Type Description
 
thread_id char(10) ID of the thread
 
userid char(10) Owner of the thread
 
weight real Weight of the thread
 
progress real Overall progress of the
 
thread
 
Table 3.8 Thread Log Database
 
Field Name Type Description
 
thread_id char(10) ID of the thread
 
status char(15) Phase of the thread
 
iteml char(5) First item of the check list
 
item2 char(5) Second item of the check list
 
item3 char(5) Third item of the check list
 
item4 char(5) Fourth item of the check list
 
itemS char(5) Fifth item of the check list
 
item6 char(5) Sixth item of the check list
 
URL char(255) URL of the document
 
progress real Progress of the phase
 
The current implementation does not allow to delete
 
records from databases. Once the data is inputted, the
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information stays in the database forever. The information
 
deletion can be added as a function of the future
 
expansion.
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CHAPTER FOUR SYSTEM VALIDATION
 
The system,validation, is the process of conducting
 
critical tests and the results being evaluated against
 
design specifications and intended functionality. The
 
purpose of system validation is have assurance about the
 
Recursive Multi-Threaded Tool software quality and
 
functionality also. This guarantees system performance
 
reliability.
 
A series of different schemes are undertaken to test
 
the RMT Tool. In the section that follov;s, each test
 
scheme is presented in detail.
 
4.1 Unit Test
 
Unit test is the initial step in the software testing
 
process. The unit test focuses on the smallest functional
 
unit of design. This smallest functional unit can be
 
single class, programs, internal procedures, or independent
 
modules in an isolated test environment. In the RMT .Tool,
 
the unit test includes some of the following itemiS to check
 
each functional unit and ensure that all the command
 
buttons works as expected.
 
. Check normal and abnormal program termination
 
® Verify the handling of all valid input data type
 
Verify the handling of error conditions.
 
While this is an enormous workload, unit testing
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generally yields the highest number of detected problems
 
within all testing techniques. A loose and sloppy unit
 
test will cost someone a 	great deal of time in later stages
 
of integration testing, system testing, and use. The
 
results of the unit test 	for the RMT Tool are listed in
 
Table 4,1.
 
Forms	 Tests Performed Results
 
Authorization	 Verify the handling of Pass
 
data 	type
 
» Ensure Submit and
 
Reset button work as
 
expected
 
Main Menu ®	 Check the header label Pass
 
appearance
 
•	 Ensure all buttons
 
work as expected
 
Create New Project ®	 Verify the handling of Pass
 
data type
 
•	 Check the header label
 
appearance
 
Ensure Submit and
 
Reset button work as
 
expected
 
Assign Number of Verify the handling of Pass
 
Team data type
 
® Check the project Id
 
label appearance
 
•	 Ensure Submit and
 
Reset button work as
 
expected
 
Browse Current ® Check the Choice box Pass
 
Project appearance
 
♦	 Verify the handling of 
selection 
Ensure Select button 
works as expected 
Table 4.1 Unit Test Results
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r~ . 
Assign Nuraber of ® 
Iteration and 
Percentage ® 
® 
Organization * 
® 
» 
Graphical Thread ® 
® 
® 
Documentation 
Progress Update «> 
® 
Progress Report 
«> 
Personnel ® 
Management 
® 
Personnel 
Maintenance 
Management «• 
Verify the handling of
 
data type
 
Check the project id
 
label appearance
 
Ensure Submit and Reset
 
button v7ork as expected
 
Check nodes position
 
and drawing
 
Check nodes labeling
 
appearance
 
Ensure image map works
 
as.expected
 
Check thread progress.
 
drawing
 
Check phases labeling ,
 
appearance
 
Ensure image map works
 
as expected
 
Check URL linkage
 
Check document panel
 
appearance
 
Verify the handling of
 
data.type
 
Check the header label
 
appearance
 
Ensure Submit and Reset
 
button work as expected
 
Check all labels
 
appearance
 
Check predication of
 
completion
 
Check button labels
 
appearance
 
Ensure all buttons work
 
as expected
 
Check button labels
 
appearance
 
Ensure all buttons work
 
as expected
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Table 4.1 (Continued) Unit Test Results
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Personnel
 
Maintenance
 
Assign New Project
 
Change Password
 
Multi Project
 
Management
 
New Project Group
 
Set Project Group
 
Status Report
 
• 
® 
Verify the handling of 
data type 
Check the header label 
® 
appearance 
Ensure Submit and Reset 
button work as expected 
® Check Choice box items 
" 
appearance 
Verify the handling 
selection 
«> Check the header label 
» 
appearance 
Ensure Submit and Reset 
button work as expected 
• 
® 
Verify the handling of 
data type 
Check the header label 
® 
appearance 
Ensure Submit and Reset 
button work as expected 
® Check button labels 
» 
appearance 
Ensure all buttons work 
as expected 
• 
o 
Verify the handling of 
data type 
Check the header label 
appearance 
Ensure Submit and Reset 
button work as expected 
® 
® 
Verify the handling of 
data type 
Check the header label 
® 
appearance 
Ensure Submit and Reset 
button work as expected 
® 
«• 
Check nodes labeling 
and drawing 
Check the critical path 
drawing 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Pass
 
Table 4.1 (Continued) Unit Test Results
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4.2 Integration Test
 
The integration of the RMT Tool take individual units
 
and link with other units of the overall RMT Tool and
 
subsystems. The integrated system is the tested.
 
Components Test Performed Results
 
integrated
 
The RMT Tool forms ® test the proper linkage Pass
 
and Reports between all the forms
 
and report programs
 
The RMT Tool forms ® test the proper linkage Pass
 
and their between classes and the
 
associated classes RMT Tool forms
 
Table 4.2 Integration Test Result
 
4.3 System Test
 
After the Recursive Multi-Threaded Tool software is
 
completely unit and integration tested, and meets all
 
functional and performance requirements, the final step in
 
the system validation process is the system test. Since
 
the Algorithma 98 Project is an on-going project in the
 
CSCI 455 (Software Engineering) course, it was used for the
 
system testing. Data from the Algorithma 98 Project was
 
inputed into the RMT Tool. The results from the system test
 
provides actual information on how the RMT Tool functions.
 
Feedback from the development teams of the next Algorithma
 
project will help to determine which area needs to be
 
improved and extended. These information will be
 
considered in the next revision of the RMT Tool.
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CHAPTER FIVE MAIOTEMANCE
 
The step of maintenance is an important process to
 
keep the software up and running. Also, the revision of
 
the RMT Tool is necessary to keep up with current
 
technologies. For the maintenance of Recursive Multi-

Threaded Tool, there are two components: the mSQL database
 
and the Java programs. The methods of maintenance are
 
discussed in the following section.
 
5.1 mSQL Database Maintenance
 
The mSQL database is stored in Unix server, which is
 
in "/usr/local/msql/msqldb" directory. In order to perform
 
the maintenance process, the user must have access
 
privileges to the mSQL server. There are two levels of
 
privileges: administrator and user. To grant the access
 
privileges, the mSQL administrator has to update a file
 
called msql.conf. The administrator needs to append the
 
user ids in the mSQL_User, Admin_User fields. Appendix C is
 
shows a sample file of msql.conf.
 
Two commands are used to manipulate the mSQL server:
 
msqladmin and msql. The msqladmin command is an
 
administrative command which can shutdown or restart the
 
server. The user has to be an administrator to use
 
msqladmin. The msql command is used for database
 
maintenance. The user types the command under the Unix
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prompt, as the following:
 
$masql rmt < showcpm.msql
 
The "showcpm.msql" is an SQL script file, which shows
 
all entries in the multiple project database. Users may
 
write their own SQL script for maintenance. Appendix D
 
shows a sample SQL script.
 
5„2 Java Programs
 
The location of the java program is in the directory
 
"/home/httpd/html/rmt". Also, in this directory, there is
 
a "com" directory, which is the place where JDBC-mSQL
 
drivers are stored. In addition, before compiling the
 
program, "swing.jar" must be in the directory as well. To
 
compile the Recursive Multi-Threaded Tool, developers need
 
to type "javac rmt.java" and press. "Enter" key, the java
 
compiler will generate all necessary class files. Appendix
 
E shows the directory list for all java programs. The
 
source code of this project is available on the Internet
 
with the following URL:
 
http://spider.csci.csusb.edu/sources.
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CHAPTER SIX FUTURE DIRECTIONS AND CONCLUSIONS
 
The Recursive Multi-Threaded Tool as presented in this
 
project, is intended to show the concept of the Recursive
 
Multi-Threaded software life cycle. The RMT Tool is a
 
starting point of many additional and improved
 
implementations of this software engineering tools. One
 
may want to take the concepts presented in this project and
 
extend them by:
 
® Creating an Object Design Analyzer; An object
 
analyzer is a software agent, which provides
 
computation complexity measurements of the objects to
 
project leaders, team leaders, and programmers. The
 
agent compiles all existing information and compares
 
them with the current object. The result is a degree
 
of the complexity of the object. The analyzer can
 
also give a warning message that the objects are
 
becoming too complex. This function can prevent the
 
objects to grow exponentially in their complexity thus
 
making implementation and maintenance very difficult.
 
® Creating an Progress Calculator: In this version of
 
RMT Tool, the progress relies on the input of users.
 
If the user makes a mistake of his/her measurements,
 
the overall progress will be wrong. The intelligent
 
agent can measure the progress based on the
 
72
 
programmer's past progress information. The result of
 
this measurement should be accurate than the input
 
from the personnel.
 
Creating a Design Pattern Library? The design pattern
 
library allows the project leader to drag and drop the
 
pre-designed object pattern to create the design of
 
the object. Another goal of the pattern library is to
 
include a code generator that generates the C++ or
 
Java source according to the design pattern. Using
 
the design pattern, RMT Tool can give an exact
 
complexity measurement to the user. The user can then
 
modify the design before the project goes into the
 
implementation phase.
 
Supporting the Prograismer PSP: The programmer PSP
 
(Personal Software Process)[5] records all activities
 
for each programmers. By reviewing the previous
 
activities and designs and using statistical methods,
 
the RMT Tool can predict the size of the object and
 
the time needed to complete the task.
 
Redesign of Relational Databases: The relational
 
databases should allow deletion, modification and
 
tables join operation. The database should be
 
normalized. Pointers to the projects, threads, and
 
other information should automatically update for new
 
73
 
relational databases.
 
In conclusion, the Recursive Multi-Threaded Tool was
 
developed to implement the Recursive Multi-Threaded
 
software life cycle model. Java, Java Database Connectivity
 
(JDBC), and Structure Query Language (SQL) queries were
 
used to delivering fast, effective, and comprehensive
 
software engineering management. In addition, Web
 
technology provides a platform independent software.
 
Users, who have a Web brov/ser with JDK 1.1 support, can
 
access the RMT Tool any where. RMT Tool provides a
 
flexible computer-aided software engineering tool and an
 
on-line means of monitoring of software progress.
 
Moreover, the experiences in implementing this project
 
consist of using various technologies which provided
 
valuable knowledge for myself.
 
74
 
Appendix A 

API 

Web Browser
 
CGI
 
Client
 
CORBA
 
Database Engine 

Internet
 
JDBC
 
ORB
 
Glossary
 
Application programming interface is a
 
set of program library which allows
 
programmers to call and build
 
applications.
 
A client program allows users viewing
 
information on Internet.
 
Common Gateway Interface allows Web
 
server interfacing other application
 
programs and extend the services.
 
A program requests services.
 
Common object request broker
 
architecture allows object applications
 
to coirimunicate with one another no
 
matter where they are located or who
 
has designed them.
 
A server program allows users accessing
 
databases.
 
A global network connects millions of
 
computers which interchanging their
 
information.
 
Java database connectivity is a
 
database API for Java.
 
Object request broker is the middleware
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Progress manager
 
Project Leader
 
Project Manager
 
RMT
 
SDK
 
Server
 
SQL
 
Team Leader
 
Java VM
 
WWW
 
that establishes the client-server
 
relationships between objects.
 
A program module in RMT Tool calculates
 
the progress of the project.
 
A person leads the development of the
 
project
 
A program module in RMT Tool provides
 
management tools for projects.
 
Recursive multi-threaded is a software
 
life cycle developed by Scott Simon.
 
System development kid is an integrated
 
environment which makes software
 
development easier.
 
A program provides services.
 
Structured query languageis a standard
 
language using in database development.
 
A person is a head of the programmer
 
team.
 
Virtual machine is a program
 
interpreter which executes Java
 
programs.
 
An Internet service integrates FTP,
 
Telnet, Gopher, HTTP protocols, which
 
provides information over Internet.
 
  
 
Appendix B Check List
 
® Project Leader
 
Requirement Analysis
 
Problem/System Definition
 
System Environment
 
Interface Definition
 
Human Resource/Engineering Rrequirement
 
® Panning
 
Producing SQA
 
Producing SPMP
 
«• Analysis
 
Use Case Diagram
 
Sequence Diagram
 
Class Diagram
 
Component Diagram
 
Interaction Diagram
 
State Diagram
 
» Design
 
Architectural Design
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Implementation
 
Distributing Object Modules to Team
 
Collecting Object Modules from Team
 
®	 Testing
 
(Wait for) Team level Unit Test
 
System Wide Integration Test
 
Team 	Leader
 
' Requirement Analysis
 
Study and Understand SRS
 
Specify Team Level Requirement
 
®	 Planning
 
Study and Understand SQA
 
Team Level Development Schedule Based on SPMP
 
Organize Programmers Based on SPMP
 
•	 Analysis
 
Decomposing Object ■
 
Class Diagram
 
Component Diagram
 
Interaction Diagram
 
State Diagram
 
♦	 Design
 
umber of Objects Completed
 
Object Relation Definition
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®	 Implementation
 
Distributing Object Module to Programmer
 
Collecting Object Modules from Programmer
 
®	 Testing
 
Team level Unit Test Done
 
Team Level Integration Test
 
Programmer
 
®	 Requirement Analysis
 
Study and Understand SRS and SQA
 
Specify Requirement for Object
 
®	 Planning
 
Programmer Level SQA
 
Programmer Level Development Schedule based on
 
SPMP
 
®	 Analysis
 
Modified Object
 
Delete Object
 
Added Object
 
Reused Object
 
®	 Design
 
Object Pseudo Code
 
Object Design -- Number of Completed :
 
79
 
Implementation
 
Modified Object
 
Delete Object
 
Added Object
 
Reused Object
 
Testing
 
Object Unit Test
 
Programmer Level Integration Test
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Appendix C Sample of msgl.conf
 
# msql.conf - Configuration file for Mini SQL Version 2
 
#
 
#
 
# This file is an example configuration and may require
 
modification to
 
# suit your needs or your site. The values given are the
 
default values
 
# and will be used by the software if either this file is
 
missing or a
 
# specific value is not specified.
 
#
 
#
 
# NOTE : The install directory and all files/directories
 
below it _must_
 
# be owned by the user specifed in the mSQL_User
 
parameter (the
 
# user msql by default). If you change the
 
mSQL_User value then
 
# you must 'chown -R' the install directory.
 
#
 
[general]
 
Inst_Dir = /var/local/msql
 
mSQL^User = din
 
xA.dmin_User = din
 
Pid_File = %I/msql2d.pid
 
TCP_Port = 1114
 
UNIX_Port = %I/msql2.sock
 
[system]
 
Msync_Tiii^ei^ =30
 
Host_Lookup = True
 
Read_Only = False
 
[w3-msql]
 
Auth_Host = NULL
 
•Footer = True
 
Force Private = False
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 Appendix D Sample of showcpm.nisql
 
# '
 
# showcpm.msql - Display all data entries in com table
 
#
 
#
 
#
 
# This file is an example SQL script and may require modification to
 
# suit your needs or your database.
 
#
 
^
 
#
 
SELECT ^ FROM cpm
 
\p\g
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Appendix E Directory List of Source Codes
 
*	 rmt.java 

» addProject.java 

I
 
®	 addThread.java 

• browsing.java 

•	 rmtTree.java 

main program of RMT Tool
 
Fnction of adding new project
 
Function of creating the new
 
project thread
 
Function of selecting current
 
project
 
Function of drawing
 
organization trees
 
« ThreadProcess.java 
: 
• plUpdate.java 
® tlUpdate.java 
® prUpdate.java 
» showDocument.java 
Function handles drawing
 
graphical thread and
 
image map
 
Function updates project
 
thread
 
Function updates team
 
thread
 
Function updates
 
programmer thread
 
Function shows the
 
related documents
 
• personnel.java Main menu of the Personnel
 
Management
 
® maintenance.java 
® 
® 
addperson.java 
update.jsva 
e assignPrj.java 
Menu for personnel
 
maintenance
 
Function adds new
 
person
 
Function update
 
personal
 
information
 
Function allows project
 
leaders and team leaders
 
to make project
 
  
assignment.
 
changePwd.java
 
cpm.3ava
 
•	 createCpm.ja-va
 
®	 setCpm.java
 
cpmMap.java
 
windowsCloser.java
 
Function changes
 
password.
 
Main menu of Multi
 
Project Management
 
Function creates the new
 
project group
 
Function sets up the
 
project group
 
Function shows the
 
critical path and tree
 
graph
 
Function closes the
 
window
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Appendix F Sample Screens
 
-y A
 
■ Back Rdoad'.; HoiTiC Se^sjch Glide: :.: . Pdnl Sec-iss"^ 
■ ^ 
^8ookms?k$ .Jt. Localiori:|h»p;//soider.csci.csusb.edu/rmt/
 
: InsJaftt Message V\/eiD^4a^i People Yefow Pages Download New SeCoo! .:£^ CharsTdb
 
' Recursive Muiti-Tlireaded Tool
 
Usericl: |jmoran
 
Password; p****+
 
Login ■ Reset 
■C^ I }J^. 
Figure F.1 Login menu 
 Fife £<^ Vew Go jQonwtuinicato/ Me^P
 
^ '-ii
 
Back '. '." Befoad Horr® Se^tfch Gicds Piint Seciaky
 
:;i ^Bodynarks;- ^ Location;|Mip;//spider.csci.csusb.edu/rrn(/
 
Instant Massc^e WebMaif ^ People Sj YeSovifPages ^ Dowfcad ^ Nevv^tCod Channels
 
Recursive Muitl-Threaded Tool
 
Ernest Joseph Moran logm as Project Leader
 
Introduction: ­
Recursive multi-tlireaded(RMT)software life cycle i
 
an object oriented softwaie life cycle developed by Scoi-

Simon in liis Master's thesis. It is based on the thread
 
concept ofcomputer programming where a thread is a 1
 
weiglit process. All tlueads share memory inforrnation
 
work concinTently. A tlircad can also create its own cli
 
threads. When a child thread finished its job,it passes
 
New Project Browse projects ■ PersomielM^t Molti-Project Mgmt 
Figure F.2 Main menu
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Project Name: Algoiithma98
 
Iterations:
 
Progress Weight: 70;30;
 
Start Date: Moo Oct12 10:01:42PDT 1998
 
Submit
 
lUnsignsd Java Applet V/indow
 
Figure F.3 Create New Project
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ProjectID: A98
 
Project Leader: jmoran
 
Teams:
 
Submit
 
ll I n-cinnsPr}.1 A ifennlsa^ \A/}n«'ln!Ai
 
.^^ 1 /-s . . . i ^ .. . I rr-.. .. i I rs S3.../ - i CVfl
 
Figure F.4 Team Assignment Menu
 
Project: Algoritlima98
 
Select I
 
Unsigned Java Appiel V/indow
 
Figure F.5 Select A Current Project
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 irrrf?Trr^ □ix 
Den iv rorepero ^<1-■,d i: --:. ..H). V'li'pn:: n Rov-- ooe valer-^ iela Biad Doit ar 41 /vi 
Figure F.6 Organization Tree 
90 
The Thread ofA982
 
';'^'5 ''r Testing 
^_____ 
~ v^;, 
;;;X 
V 
x'/''>;v;X;: 
-; c;;'< ^ 
v, Iiiiplementation 
7?vy:
":;rj:
X^XXxX'.X:'^./X-IX-■ 
X
 
;:7y:y7:;-;xxx;:xx,f::x;;^^^ 'Analysis;;;x'7;"7;?;
liil

_i...-^i.L..r
 
|i^ I Unsigned Java Applet V/sndbw
 
Figure F,7 Graphical Thread
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Progi-ess Update by Project Leader
 
Testing
 
r"Team level unit test Done
 
PInter-Team Inte^'ation Test
 
P System wide integration test
 
Submit
 
Unsigned Java Applet V/indo?/.?
 
Figure F. Progress Check List
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 Ffe Edit Go Coirmirvcsto
 
/ 3- ^ II
 
B®ck ^' Reload Home Scerch 6us€fe PfJi^ Seojrty
 
~3
Bod^majks Loceikaiijhttp //web csusb edu/p'jblic/'closs/cs455_1/v in^er98/doc/'group1/pseudoZZ html
 
Instent Messdse ^ Wefe^^ai) Peop'o VeScwvPdges Dowrtoed New Jc Cod _,j ChatiiYefe
 
•'
 
m
 
■■­
for 1 
Si
 
Documoni: Dor« .
 
Figure F.9 Documentation Page 
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Progress Report for A98
 
Current Iteratioii:
 
CurrentProgress: 0.77316
 
Compietion Date; Wed Get28 21:20:22PST 1998
 
10 Unsigned Java AppletWindow
 
Figure F.IO Progress Report
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Ernest Josepli Morem logm as Project Leader
 
V MamtenaiiMiil®
 
:■ Assigii Pr<yectj---: 
■ Change Password;, ■ 
\: 'Back 
IS' fUnsigned Java Applet Window 
Figure F.ll Personnel Management Main Menu 
95 
Ernest Joseph Moran login as Project Leader
 
AddNew Person
 
Update Personal.Information
 
i Unsigned Java AppletWindow
 
Figure F.12 Personnel Maintenance Menu
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Fii'st Name: j Kurt
 
UserlD:
 
Password:
 
Position:
 
Phone:
 
EMail:
 
Submit
 
pJnSgned Java Applel Windoy<j
 
Last Name:
 
kbosier
 
jTe^Leader
 
[""^09)880^5^^
 
kbos!er@csci.csusb.edu
 
Reset
 
Figure F.13 Add New Personnel
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1 Boskr
 
Name: Ernest Joseph Moran
 
Search
 
IUnsigned Java AppletWindow
 
Figure F.14 Selection for Updating Personnel Information
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Name: ErnestJoseph Moran
 
Position: jproject LeadeT"^
 
Phone:
 
EMail: j jmorari@csusb.edii
 
SubmitJ Reset
 
Unsigned Java Applet V/iridow
 
Figure F.15 Update Personnel Information
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3 
AA-virt;:
 
Select a person: Paiii Wang
 
Select a Project: |Algorit!ima98 ^ 
'Submii ■ Reset 1 
jUnSpieciJava AppletV/indow
 
Figure F.16 Project Assignment Menu
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'n' i
 
UserlD: jmoran
 
OM Password:
 
New Password:
 
Coiifrm Password: |
 
Submit Reset ^
 
fi# jUnsignedJava AppletWindow
 
Figure F.17 Change Password Menu
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ErnestJoseph Moranlogm as Project Leader
 
jiif^ I UnsignedJava Applet Window
 
Figure F.18 .Multi Project Management
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Create New Project Group
 
Group Name: Algoritlmia98
 
Submit Reset
 
iUnsigned Java AppletV/indow
 
Figure F.19 Create New Project Group
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 Create New Project Group
 
Group Name: Grandmother
 
Project Name: Algorithma98
 
Completion Date: 6 / 2000
 
Reset
 
Unsigned Java AppletWindow
 
Figure F.20 Setup Project Group
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Select a projectGroiip
 
Group Name Granckiiotlier"^
 
Select
 
I Unsigned JavaApple!Window
 
Figure F.21 Select A Project Group For Report
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mm
 
Multipk Project Manager
 
1^iUnSgnedJava Applet V/"ndovv
 
Figure F.22 Project Status Report
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